Glycogenolytic substances, hepatic and systemic lactate, and food intake in rats.
Changes in hepatic lactate and glucose and systemic blood lactate produced by intraperitoneal injections of epinephrine, isoproterenol, glucagon, and insulin showed a high correlation (r = 0.9) with the changes in food intake elicited by the same substances. The changes in systemic blood glucose showed no correlation with the changes in feeding, which suggests that central glucoreceptors are not playing an important role in the observed changes in feeding. The intramuscular epinephrine had no significant effect on food intake, in spite of changes in systemic and hepatic lactate and glucose similar to those elicited by intraperitoneal epinephrine. However, intramuscular epinephrine had no hepatic glycogenolytic effect. This suggests that the changes in glucose and lactate elicited by intraperitoneal epinephrine result from hepatic glycogenolysis, whereas the changes elicited by intramuscular epinephrine result from muscular glycogenolysis and inhibition of insulin. Thus hepatic glucose and lactate are good predictors of feeding only when they are produced endogenously by hepatic glycogenolysis. It was concluded that hepatic lactate cannot be the substance sensed by hepatic metabolic receptors. However, due to a possible change in the hepatic lactate-to-pyruvate ratio elicited by intraperitoneal epinephrine, hepatic pyruvate may still be correlated with feeding during the action of both intramuscular and intraperitoneal epinephrine. Therefore the hypothesis that pyruvate is the substance monitored by hepatic metabolic receptors should be tested.